Purpose: Fascin taken countless attention between cytoskeletal proteins; this because it is not normally present in epithelial tissues, and it's role in epithelial to mesenchymal transition leads to motility and invasion of cancer cells. The purpose of this work was to estimate the expression of the cytoskeleton-associated protein fascin as a prognostic indicator of invasiveness in salivary gland neoplasms and also, to relate its expression with the biological behavior of the salivary gland neoplasms by mean of the immunohistochemical technique. Material and method: 50 cases of salivary gland tissues were collected as paraffin embedded blocks: 20 benign cases (10 pleomorphic adenoma and 10 Warthin's tumors) and 25 malignant cases (15 cylindroma in addition to 10 mucoepidermoid carcinomas). Additionally, 5 normal salivary gland tissues. An immunohistochemical investigation using fascin antibody was done for all specimens. Results: The mean area percent of immunoexpression was greatest in malignant variants of salivary gland tumors, followed by benign variants of salivary gland tumors and the least value recorded in normal salivary gland tissue. Conclusion: According to the current study, fascin participates in the development of salivary gland tumors and positively related to the most aggressive patterns of malignant neoplasms.
INTRODUCTION
Salivary gland tumors are a set of diseases which represent important lesions of oral and maxillofacial pathology (1) .They represent the main histologically heterogeneous group of human tumors with probably the greatest morphological diversity and cellular features and considering a specific tumor into a single category is neither always dependable nor straightforward (2) . So any mistakes in the diagnosis are 
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ADJ-for Grils, Vol. 6, No. 1 equal to the poor prognosis of the tumor considering recurrence and metastasis (3) . Parotid tumors include eighty percent to eighty fivepercent of all salivary gland tumors and they are almost benign. However, Submandibular gland tumors represent ten percent of all salivary gland tumors. Fewer than one percent of salivary neoplasms take place in the sublingual glands, nonetheless seventy five percent to eighty percent of these are malignant. Other salivary gland tumors occuring in minor salivary glands especially the palate, and nearly all these were malignant (4) . Identifying cellular markers for differentiation, recurrence determination, prognosis and treatment planning of such tumors is valuable.
Fascin is an actin protein of 55 kDa, encrypted by a gene located on chromosome 7p22 in humans. It has three forms: Fascin 1, also named fascin expressed by stromal and nervous tissues (5, 6) . Fascin taken count less attention between cytoskeletal proteins; this because it is not normally present in epithelial tissues, and it's role in epithelial to mesenchymal taransition leads to motility and invasion of cancer cells (7) . Also, it plays an important role in the formation of invadopodia, which is extremely energetic actin that is gathered by one as well as the other actin-related protein complex and formins; similarly having constituent of membrane machinery alike cortactin protein allowing invasion of tumor into the substances where the cells embedded and interrupt epithelial connections (8) . By way of fascin is known to be exceedingly present in various tumor cell types, this advocates that tumor cells might precisely deplete elevated fascin stages to effective cell movement. This would take action to organize both permanence of cell protuberances for instance filopodia to discover the media, nuclear movement besides distortion to allow invasion (9) . The overexpression of fascin was found related with poor prognosis in many malignant tumors for example colon cancer, gastric cancer, oral carcinoma of squamous cell, cancer of the lung, carcinoma of squamous cell of esophageus besides breast cancer (10) (11) (12) (13) (14) .Therefore, the present study has been done aiming to evaluate the expression of the cytoskeleton-associated protein fascin as a prognostic indicator of invasiveness in salivary gland neoplasms and also, to correlate its expression with the biological behavior of the salivary gland neoplasms via mean of the immunohistochemical technique.
MATERIALS AND METHODS

Case selection
The specimens gotten for this study were retrieved as a paraffin embedded blocks from the archives of Oral and Dental Pathology Department, Faculty of Dental Medicine for Girls, Al-Azhar University and Oral Pathology Department, Faculty of Dentistry, Alexandria University.
The cases distributed into three sets: Group I, control group including five cases of normal salivary gland tissue. Group II, benign salivary gland tumors, including 20 cases divided into, 10 cases of pleomorphic adenoma (PA), 10 cases of Warthin's tumor. Group III, malignant salivary gland tumors, including 25 cases divided into, 10 cases of mucoepidermoid carcinoma (MEC) with different grades, and 15 cases of adenoid cystic carcinoma (ACC) representing the different patterns.
Histological analysis
Using H&E for reevaluation of the aforementioned cases was carried out to confirm their diagnosis, and establish the histopathologic grading according to WHO (15) .
Immunohistochemical evaluation
The streptavidin-biotin immunohistochemical method smeared to 4 μm sections thickness which fixed on electro positive glass slips (16) . They first overnight deparaffinized and cultivated with xylene then, rehydrated gradually with ethanol afterward Phosphate buffered saline (PBS) wash. Masking the peroxidase action was done by 3% hydrogen peroxide (H 2 O 2 ) for five minutes at room heat. For antigen recovery, tissue sections were put in a cut-glass jar containing sodium citrate buffer (pH 6.0) and heated in a microwave oven two times for five minutes. The slides then permitted to cool and bathed with PBS.
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Staining for fascin antibody was performed consuming fascin mouse monoclonal antibody (Clone D-10: SC-46675, Dako, Denmark). The dilution used was 1:50 in phosphate buffered saline.
Recognition was done by the worldwide set by laundry slips in PBS for five minutes and keep warm with antibody that was biotinylated goat serum conjugated rabbit and mouse sera for thirty minutes. Sections were then clear up to five minutes in PBS then antigen-antibody monitoring by diaminobenzidine in PBS containing fourty percent H2O2. Sections were eroded under running tap water for ten minutes, then discolored with Mayer's hematoxylin and mounted.
Histomorphometric evaluation
Immunoreactivity for both fascin-1 was assessed by calculate approximately the ratio of stained cells in relative to the zone inspected in every field, by means of a Leica system for image analysis. The system composed of a color videotape, screen, the disc of computer attached to light microscope and Leica software. The analyzer was rectified mechanically to change the measurement parts (pixels) into micrometer units. The zone besides space fraction of both ezrin in addition fascin reactive areas sedated with reference to a fixed calculating border of area 11434.9 micrometer 2 using intensification (x200). Consuming the color detection, positive parts were covered by a blue binary color. Ten fields per each slide measured to be histomorphometrically estimated. Then mean values achieved for all samples.
Statistical Examination
Information was obtainable as mean and standard deviation (SD) measures. Analysis of variance test used to relate means of more than two groups. Tukey Kramer multiple comparisons were used in the procedure of pairwise comparisons among the collections when Analysis of variance test is of importance. P value is important if not as much of or identical to 0.05 (P ≤ 0.05). Arithmetical investigation was done by in-state graph pad version 3.10 and Microsoft® excel 2007.
RESULTS
Histopathological findings:
The normal salivary gland tissue specimens are formed of acini of serous cells with the duct system. Connective tissue septa were seen surrounding the lobules of glandular structures (Fig., 1A) . The pleomorphic adenoma cases showed a mixture of glandular epithelium and myoepithelial cells within a mesenchymal-like background. The epithelial element showed solid sheets, strands of epithelial cells and duct-like structures, some cases showed chondroid tissue. Other areas showed a variable number of myoepithelial cells which appeared as stellate-shaped or spindle cells present in mucoid or myxoid tissue (Fig., 1B) . Warthin's tumor revealed multiple cystic spaces surrounded by the ductal epithelium of double row of cells showing abundant, finely granular eosinophilic cytoplasm. The inner luminal layer was tall columnar cells with centrally placed palisaded and slightly hyperchromatic nuclei. Beneath this, a layer of cuboidal cells with more vesicular nuclei was seen. The lining epithelium demonstrates multiple papillary infolding that protrudes into cystic spaces. The connective tissue contains lymphoid stroma that frequently showed germinal centers formation (Fig., 1C) . Some cases of low-grade MEC showed large masses of cells that secrete mucous with few epidermal cells, while other cases revealed small adjacent cysts or large cystic spaces which were surrounded by cells that secrete mucous intermingled with few epidermal cells. Little cellular atypia and mitotic figures were evident in epidermoid cells (Fig., 2G) . High-grade MEC showed solid islands of epidermoid and intermediate cells demonstrated considerable cellular and nuclear pleomorphism, nuclear hyperchromatism and mitotic figures. The sheets and cords of cells were embedded in scanty connective tissue stroma (Fig., 2H) .
The cribriform pattern of ACC revealed cystic spaces surrounded by small basaloid cells and showed slightly basophilic mucinous areas. The cells revealed scanty cytoplasm and darkly stained (Fig., 3K) . While the tubular pattern showed ductal and myoepithelial cells arranged in rows or small duct-like structures, these duct cells were present in hyaline connective tissue (Fig., 3L) . The solid pattern showed island or sheets of small uniform and undifferentiated tumor cells. The tumor cells were embedded in little eosinophilic hyalinized stroma, very few spaces or glandular structure were present (Fig., 3M) .
Immunohistochemical findings:
Fascin immunostaining was noticed in the nucleus and cytoplasm of ductal cells plus the surrounding myoepithelial cells in the normal salivary gland. (Fig., 1D) . Regarding benign neoplasm, fascin immunostaining in PA was seen in the cytoplasm and nucleus of epithelial tissue elements, duct-like structures and also seen in chondroid tissue, myoepithelial cells and myxoid tissue (Fig., 1E) . In Warthin's tumor fascin was seen in the cytoplasm of the cells of ductal epithelium, while it was present in nucleus and cytoplasm of basal cells, also in the lymphocyte of germinal centers (Fig., 1F) . Regarding malignant neoplasm, In MEC, for both low and high grades, fascin immunostaining was seen in cytoplasm and nucleus of epidermoid cells and stromal fibroblasts, while the mucous cells are negative (Fig.,2 I, J) . In ACC fascin immunostaining appear in the cytoplasm of the neoplastic cells in cribriform and tubular patterns and nuclear and cytoplasmic staining in solid pattern (Fig.,3 N 
, O, P).
Statistical results:
The highest mean area percent of immuneexpression was recorded in high-grade mucoepidermoid carcinoma, followed by the solid pattern of cylindroma. The lowermost mean value logged in normal salivary tissue. Analysis of variance examination shown that the dissimilarity among all groups stayed extremely statistically significant (p<0.0001). Tukey's post hoc experiment showed there is no significant difference between the solid pattern of cylindroma and high and low-grade MEC. Moreover, high-grade MEC was not significantly different from tubular and cribriform cylindroma. 
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DISCUSSION
In the current study, the distributions of an immune reaction of fascin were variable among different salivary gland neoplasms. Fascin expression showed the statistically significant higher value of area percent in malignant tumors (MEC and ACC) (55.45) than benign tumors (PA and Warthin's tumors (34.01); meanwhile, the normal salivary gland tissue showed the statistically significant least value (16.72). These results were in accordance with the study which found that the immunohistochemical appearance of fascin in malignant types of salivary gland tumor was meaningfully greater than that in normal salivary gland tissue (17) .
Regarding normal salivary gland tissues of the present study, fascin immunostaining was detected in the myoepithelium, cells of ducts and few acinus, while most of the acini were negatively stained. In breast tissue, fascin appearance was detected in myoepithelium in addition cells of lumen of few 1 ducts and acini, where the presence of fascin immunostaining in myoepithelial cells augmented presence of actin filaments and cell motility that contribute to the beginning of cell motion and cell passage (18) . While no fascin reactivity was shown in follicular cells and C cells of the normal thyroid gland (19) . Another study revealed that fascin countenance has been found to be low or absent in normal epithelium of adult of variable origin. Nevertheless the height expression of fascin was in the basal layer of epithelium of nasopharynx, that augment the frequent observation and increased fascin expression in healthy, even though tumor neighboring epithelial tissue. The detected up regulated fascin appearance may reveal a tissue-exact appearance pattern or a link between fascin in addition to the multiplying capability of cells. Another explanation may be that the epithelial tissue that was surveyed was beside the tumor (20, 21) .
Regarding benign tumors, both pleomorphic adenoma and Warthin's tumor showed higher fascin area percent than normal salivary gland tissue. These results were in agreement with another study that found that higher fascin expression in case of PA than normal salivary gland tissues (22) . Fascin immunostaining in PA was located in the nucleus and cytoplasm of epithelial, myoepithelial cells as well as in myxoid and chondroid tissue cells. This may be due to the role of fascin in the formation of cellular dendrite and pseudopodia that develop beyond the tumor's capsule and help the recurrence of the tumor. The increased fascin expression at the tumor boundaries indicates that fascin take part in the regulation of cell adhesion, in addition migration. Fascin has a part in the creation of the bundles in foremost edge projections of mesenchymal cells. These extensions of the cell membrane able to initiate intercellular contact (23) . While in Warthin's tumor, fascin immunostaining was located in the nucleus and cytoplasm mainly of basal cells of the ductal epithelium while the luminal cells showed faint cytoplasmic staining. Warthin's tumor is epithelial tumor where the character of staining of the basal and luminal epithelia varied, epithelial cells on luminal side characteristic immunologically similar to striated duct cells while those of the basal side close to the excretory duct basal cells. As basal cells of the duct have a accompaniment of actin filaments comparable to myoepithelial cells of acini and intercalated ducts (24) . So, this may clarify that the basal cells express more fascin immunostaining. Also, fascin reactivity is present in lymphocytes of the stroma of warthin's tumor, this is in accordance with another study that found that fascin was found to be expressed in the normal lymphoid tissue (25) .
In the current study, facin was located either in the cytoplasm or nucleus of the tumor cells. Fascin is present in the cytoplasm as inactive and active forms, the active one is conscripted to sites where filaments are in parallism, corresponding to the tips of Λ-precursors (26) . The active fascin concentration in the cytoplasm regulates the incidence of translocation of Λ-precursors to filopodia. When bound, fascin rises filopodial bundles stiffness and endorses the filopodia extension beyond the leading edge. Fast dynamics of fascin, while bound to actin filaments, is important for extension and maintenance of filopodia. Meanwhile, the nuclear localization of fascin is responsible for invasion regulation and is mediated via modifying several metastasis-associated genes (27) .
As regarding malignant tumors in the current study, the fascin expression was significantly higher in high-grade MEC (71.75) than low grade (51.78), this is in agreement with a study which found that fascin expression was correlated with high-grade type of OSCC than well-differentiated type indicating the fascin role in motility and migration of malignant cells (28) . Fascin was located in epidermoid cells cytoplasm and nucleus while mucous secreting cells were negatively stained. This may be explained by who found that podoplanin, (one of invasive markers similar to fascin in remodeling actin cytoskeleton) (29) , Fascin was found to be negatively expressed in mucous cells of mucoepidermoid carcinoma denoting that the expression is Evaluation of Fascin Expression in Selected Salivary Gland Tumors (107) linked to degree of differentiation so terminally differentiated cells like mucous cells do not express podoplanin indicating poor function of these markers in mucous cells. In adenocarcinoma of the lung, the fascin immunostaining is mostly concentrated in the cytoplasm of epidermoid cells, while the surface ciliated and mucous cells of the epithelium of bronchi besides the seromucinous glands of the wall of the bronchi did not show fascin immunostaining (30) . Regarding adenoid cystic carcinoma, fascin was seen in cytoplasm and nucleus of malignant cells where solid pattern showing higher expression (64.61) than tubular (47.27) and cribriform patterns (41.83). These results are in accordance with those who found that the increased expressions of fascin are correlated with the high-grade ACC (17) , as fascin overexpression is linked with improved proliferation, cell motility, high possible for invasion and metastasis. Fascin allow cancer cells to invade into the matrix (26, 31) .
CONCLUSION
Our study confirmed that fascin participates in the development of tumors of salivary glands and positively interrelated to the greatest aggressive patterns of malignant neoplasms.
